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Stochastic simulation of cotton bollworm population dynamics based оп life-table 
parameters 
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Abstract[] Based on the demographic parameters of life table of the cotton bollworm[] Helicoverpa armigerd] Ниђпен 0 its 
population dynamics was simulated using Markov chain Monte Carlo method. The simulation results showed that cotton 
bollworm population dynamics was very complicated. Although original survived larvae were sameļ] after several 
generations or life history stages[] the population density of cotton bollworm varied enormously[] ranging from slight 
occurrence to outbreak. Only if the environment was very favorable for cotton bollworm[] did the inputted parameter[] the 
survived larvae of first generation[] affect the pest’ s probable maximum occurrence degree. When the occurrence degree 
was slight ог moderate[] the original survived larvae and the final population density of cotton bollworm had no significant 
relationship. Ножехе | if environmental conditions were favorable to the bollworm for one generation or even а life history 
stage[] cotton bollworm would break out. The simulated results suggest that uncertainty exists in some extent to make long- 
term forecast of the bollworm dynamics. 


Key мога | Helicoverpa аттрега ] life table[] simulation[] Monte Carlo method 
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Fig. 1 Те flowchart of simulation of Helicoverpa аттрета | Hübner јроршаноп dynamics 
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Table 1 The survival rate of Helicoverpa аттрета | Ниђпе | at different life stages and generations in simulation model 
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Da e d n ал п аа а 2 un Ee > P E Е м 
т % % % % 
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superscript * is from Xinxiang[] Непа] Dai et а/. 19910 and others аге from Топегћоц | Јапезу | Wu апа Xue[] unpublished internal дата 
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Fig. 2 Тһе distribution of the gross of eggs іп 3rd гепеганон ] Survived larvae is fixed[] simulation 1 000 000 times[] 
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Fig. 3 Те distribution of Ше gross of eggs іп 3rd гепеганоц ] Survived larvae is гапдот ] simulation 2 000 000 бтеѕ[ 
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02 0010000 ЗО00О0ОООООООООО 
Table 2 Тһе relationship between Ше survived larvae 
and probable maximum degree of the gross of eggs 





000000 ППППП З3ПШПШПШППППППП 
Revised coefficient | Probable maximum degree of the 
Survived larvae : 5 : 
of model gross of eggs in the 3rd generation 
0.3 2.32421 + 0.01825 10 
0.2 1.52762 + 0.09192 9 
0.1 0.76811 + 0.03788 8 
0.065 0.50295 + 0.01400 7 
0.04 0.30586 + 0.01784 6 
0.02 0.15260 + 0.01105 5 
0.01 0.07984 + 0.00177 4 





03 О00000000000ОзЗОООООО MENTE GA A ШШШИШШШШЫШЦ 
Table 3 Correlation matrix for Ше gross of eggs іп ће 3rd generation and the population density of each Ше stage 














кү у а i | | ОЦ | Рок 
gross of eggs coefficient УУ RL А-1 Е_2 51. _ 2 Шш 2 Р_2 А_2 
0.1 0.74706 + 0.07241 0.12568 0.23655 0.25243 0.33333 0.41569 0.56956 0.85821 
0.0077 <0.0001 <0.0001 <0.0001 <0.0001 < 0.0001 < 0.0001 
7 0.2 1.32116 + 0.27328 0.09761 0.1613 0.17906 0.19634 0.32473 0.52697 0.88132 
0.0277 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 < 0.0001 
0.3 1.81665 + 0.48668 0.0705 0.15142 0.14855 0.20933 0.24872 0.46724 0.87007 
0.1488 0.0018 0.0022 < 0.0001 <0.0001 < 0.0001 < 0.0001 
0.05 0.33910 + 0.06469 0.22522 0.27883 0.28489 0.41495 0.4902 0.71186 0.94761 
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 < 0.0001 < 0.0001 
0.1 0.65618 + 0.17168 0.15413 0.18769 0.19527 0.24162 0.34039 0.69422 0.9516 
5 0.0019 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 < 0.0001 
0.2 1.06983 + 0.38828 0.11796 0.14432 0.15493 0.17628 0.31729 0.68996 0.95089 
0.0163 0.0033 0.0016 0.0003 < 0.0001 < 0.0001 < 0.0001 
0.3 1.46069 + 0.62799 0.10842 0.13153 0.1278 0.10869 0.17481 0.6873 0.94581 
0.0144 0.0029 0.0039 0.0141 < 0.0001 <0.0001 < 0.0001 
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